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Abstract: One mission of schools is to assist children in developing cognitive skills, in 
order to become well-functioning, productive contributors to their community and society 
as a whole (Abbott, O’Donnell, Hawkins, Hill, Kosterman, & Catalano, 1998). While 
providing students with academic instruction, it is important to consider the variance in 
student performance. One variable that can account for such variance is classroom 
management and opportunities for learning (Abbott et al., 1998). Classroom management 
is a major contributing factor to successful student learning, as well as active engagement 
in the classroom. In addition, research indicates that there is a link between effective 
classroom management strategies and positive outcomes, including an increase in on-task 
behavior and academic engagement (Leflot et al., 2010; Reinke, Lewis-Palmer, & 
Merrell, 2008).  The use of verbal praise in the classroom allows for more instructional 
time, increased student intrinsic motivation, facilitates students’ feelings of competence 
(Sutherland et al., 2000), and increased appropriate behaviors in students who witness 
other students being praised for appropriate behaviors (Kern & Clemens, 2007). The 
present study examined the use of behavior-specific praise (BSP) statements on math 
fluency and on-task behavior of students. The study sought to determine if BSP would 
increase math fluency, as well as the on-task behavior of students. Forty fourth-grade 
students participated in the study and were randomly assigned to the treatment group 
(received behavior-specific praise statements) or the control group (no praise statements). 
Results of the study indicated that significant differences were found within-subjects over 
time, indicating that explicit timing is an effective math fluency intervention.  
Additionally, results indicated that students performing in the frustrational range (< 20 
Digits Correct per Minute), benefit more from BSP, than those performing above the 
frustrational level. However, there were no significant differences found for the between-
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One mission of schools is to assist children in developing cognitive skills, in order 
to become well-functioning, productive contributors to their community and society as a 
whole (Abbott, O’Donnell, Hawkins, Hill, Kosterman, & Catalano, 1998). While schools 
address a multitude of skills, the acquisition of academic skills is exceptionally important 
for increasing academic performance in students. Although academic performance is at 
the forefront of education systems, there are risks associated with low academic 
performance. Short-term risks of low academic performance include increased behavior 
problems (Algozzine, Wang, & Violette, 2011), retention (Bali, Anagnostopoulos, & 
Roberts, 2005), and placement in restrictive learning environments (Gottlieb, Gottlieb, & 
Trongone, 1991). In addition, long-term risks include an increased risk of substance 
abuse, teenage pregnancy, violence, delinquency, and school dropout (Abbott et al., 
1998).  With many known risks of low academic performance, it is important that schools 
provide students with exceptional instruction, support, and opportunities to succeed. 
While providing students with academic instruction, it is important to consider the 
variance in student performance. One variable that can account for such variance is 
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classroom management and opportunities for learning (Abbott et al., 1998).  
Classroom Management 
Classroom management is a critical area for teachers to receive substantial training 
and support (Simonsen, Fairbanks, Briesch, Myers, & Sugai, 2008). Classroom management 
is often defined as “how teachers maintain order in a classroom” (Malone & Tietjens, 2000), 
or as “a set of procedures that, if followed, should help the teacher maintain order in the 
classroom and involve both antecedent and consequent procedures that can be combined to 
provide a comprehensive approach to classroom management” (Little & Akin-Little, 2008). 
In a study conducted by Stichter, Lewis, Whittaker, Richter, Johnson, and Trussell (2006), 
results indicate that teachers who used ineffective classroom management strategies, 
consistently saw student disturbances in the classroom, with an increase in verbal 
interruptions. While these may seem like minor disruptions, they add up to more than mere 
annoyances.  
Comparably, Vaitaro, Brendgen, Larose, and Tremblay (2005) found in a recent 
study, that hyperactivity and inattention in Kindergarten children, was predictive of 
aggression in high school students, as well as dropout and delinquency. Furthermore, 
Clunies-Ross, Little, and Kienhuis (2008) found that children who exhibit behavior problems 
are at greater risk for developing serious health problems, as well as conduct disorders, in 
adolescence. Fergusson, Horwood, and Ridder (2005) found, during a longitudinal study, that 
conduct problems between the ages of seven and nine years, are associated with various 
domains, after confounding variables. These domains include economic disadvantage, family 
conflict, child abuse, ethnicity, and gender were controlled for: crime (including violent 
offenses and imprisonment), mental health (including major depression/anxiety disorders,  
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antisocial personality disorder, and suicide risk), substance abuse (including nicotine and 
illegal drug use and/or dependence), and sexual relationships (including 10+ sexual partners, 
teen pregnancy, and domestic violence). As evidence by these research findings, it would be 
reasonable to assume that children with untreated behavior problems are at an increased risk 
for developing conduct disorders or other serious disorders in adolescences, and eventually 
leading to a higher rate of high school drop-out. Due to the substantial amount of risks 
associated with behavior problems, it is critical that measures be taken to address and 
minimize problem behaviors in children. 
To assist in the reduction of behavior problems in students, systems-level 
interventions can be implemented within a school. School-Wide Positive Behavioral 
Interventions and Supports have been used to effectively decrease the number of office 
referrals (Luiselli, Putnam, Handler, & Feinberg, 2005). Although School-Wide Positive 
Behavioral Interventions and Supports are widely accepted and used, Stronge, Ward, Tucker, 
& Hindeman (2008) presume that for an intervention to be effective within a school, there 
must first be a change in the teacher’s behavior. For teachers and other school personnel to 
respond effectively to behavior problems or difficulties, they must receive adequate training 
to improve their professional functioning (Leflot, van Lier, Onghena, & Colpin, 2010).  
While the benefits of effective classroom management are clear, the negative 
consequences of ineffective classroom management strategies should also be addressed. 
Negative consequences of ineffective classroom management are not limited only to 
students, but to teachers as well. Clunies-Ross and colleagues (2005), found that two of the 
biggest contributors to teacher burnout are, student misbehavior and workload. In addition, 
Hastings and Bham (2005) found a diverse amount of student classroom behaviors that 
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contribute to teacher burnout. These behaviors include, disrespect and lack of attention 
within the classroom. Research indicates that teacher stress impacts teacher performance, as 
well as physical and emotional well-being, which in turn leads to the use of ineffective 
classroom management strategies (Clunies-Ross et al., 2008).  
The Effect of Classroom Management on On-Task Behavior 
The vast majority of teachers currently implement classroom management using a 
consequent method, rather than antecedent (Clunies-Ross et al. 2005; Little & Akin-Little, 
2008). Consequent methods are used after the child has displayed undesirable behavior, and 
the teacher is trying to remediate the behavior. Examples of this include correcting the child, 
removing privileges, or reprimanding the child after the fact. Research indicates that teachers 
who use consequent methods are more likely to respond to inappropriate behavior rather than 
appropriate behaviors (Clunies-Ross et al., 2008). In contrast, antecedent methods allow for 
more instruction time to be spent on academics rather than focusing on disciplinary actions 
for undesirable behaviors (Little & Akin-Little, 2008). While antecedent methods of 
classroom management reduces the amount of instructional time spent on discipline, it has 
also been proven to reduce inappropriate classroom behaviors, as well as increasing student 
attention and engagement (Clunies-Ross et al., 2008).  
The Effect of On-Task Behavior on Student Learning 
Classrooms with more structure, promote the use of appropriate behavior, both 
socially and academically (Simonsen et al, 2008). As discussed previously, classroom 
management is a major contributing factor to successful student learning, as well as active 
engagement in the classroom. In addition, research indicates that there is a link between 
effective classroom management strategies and positive outcomes, including an increase in 
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on-task behavior and academic engagement (Leflot et al., 2010; Reinke, Lewis-Palmer, & 
Merrell, 2008).  Codding and Smyth (2008), suggest that the more time a student spends 
actively engaged in learning, the higher their rates of academic performance will be. Students 
who spend more time engaged in academic activities are more likely to read at higher grade 
levels, write better, and are stronger performers on standardized tests (Bohn, Roehrig, & 
Pressley, 2004). 
While the benefits of using effective classroom management strategies are clear, there 
are negative consequences when ineffective classroom management strategies are being 
implemented within the classroom. American Psychological Association (APA; 1993) 
indicates that aggression and disruptive behavior in early childhood lead to low academic 
performance and inadequate social skills to form peer relationships. In the absence of 
effective classroom management, there is an increase in unstructured classroom time which 
allows for more disruptive behavior to occur (Little & Akin-Little, 2008). When a teacher 
stops instruction to address disruptive behavior, it reduces the amount of instructional time, 
which effects academic performance for the class as a whole (Clunies-Ross et al., 2008; 
Freiberg, Huzinec, & Templeton, 2009). To reduce the amount of disruptive behavior, and 
increase the amount of time spent focusing on academic activities, the teacher should ensure 
that no less than seventy percent of classroom time be spent on academics. This will ensure 
that minimal time is being spent focusing on disciplinary actions for disruptive behaviors 
(Little & Akin-Little, 2008). 
Instructional Hierarchy 
The Instructional Hierarchy (IH) has been widely used to guide the use and 
implementation of empirically-supported academic interventions (Haring & Eaton, 1978). 
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Within this hierarchy, there are four stages of skill learning or development: (1) Acquisition, 
(2) Fluency Building, (3) Generalization, and (4) Adaptation. Skill acquisition often occurs 
by watching the teacher model the skill, receiving assistance with prompting, and by 
receiving performance feedback (Martens & Witt, 2004; Wolery, Bailey, & Suagi, 1988). 
Fluency of a skill is often built by repeated drill and practice of skill, within a strict amount 
of time, while receiving reinforcement (Martens & Witt, 2004; Daly, Lentz, & Boyer, 1996). 
Generalization is the ability to apply a learned behavior across various times and settings. 
Generalization training includes applying the learned skills in different situations and 
environments (Ardoin & Daly, 2007; Martens & Witt, 2004). Lastly, adaptation is the ability 
to modify or alter a learned skill to be used in different situations. Adaptation is often 
considered to be the most complex stage of the IH (Haring & Eatons, 1978; Martens & Witt, 
2004). The Instructional Hierarchy is used to identify the appropriate instructional level for 
students, which can be used to assist in the selection of appropriate academic interventions, 
to aid in student performance (Ardoin & Daly, 2007). 
Importance of Fluency 
A crucial part of skill mastery is becoming fluent in a skill. Fluency is defined as a 
“fluid combination of accuracy plus speed that characterizes competent performance” 
(Binder, 1996). Fluency is often considered a prerequisite skill to generalization and 
adaptation. When fluency is applied to academics, such as mathematics, students who lack 
fluency in foundational or basic skills, are more likely to have difficulty on higher levels of 
math (Alferink, 2007). High levels of math require generalization and adaptation of those 
basic math skills. Increasing the rate of fluency is important because those who are fluent in a 
skill are able to complete math tasks and assignments faster.  Fluency requires students to 
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practice skills until they are automatic, which requires less cognitive effort or time (Poncy, 
Skinner & Jaspers, 2007).   
Explicit Timing 
There have been several evidence-based interventions identified for remediating 
mathematic skills. Two eminent interventions are Cover Copy Compare (CCC) and Explicit 
Timing (ET). Cover Copy Compare is an intervention that requires the students to self-
manage their learning through completing efficient learning trials (Skinner, McLaughlin, & 
Logan, 1997). CCC requires students to repeatedly (1) look at the model problem (e.g., 
computation model), (2) cover the model, (3) rewrite the given problem, in the absence of the 
model, and (4) compare their answer with the model problem (Skinner et al., 1997). CCC has 
extensive research that confirms it effectively increases accuracy and fluency (Skinner, 
Turco, Beatty, & Rasavage, 1989). Although CCC is an effective intervention, it has been 
shown to be less time efficient than interventions such as ET (Poncy et al., 2007). This is 







REVIEW OF LITERATURE 
 
Student Learning 
One mission of schools is to assist children in developing cognitive skills, in order 
to become well-functioning, productive contributors to their community and society as a 
whole (Abbott, O’Donnell, Hawkins, Hill, Kosterman, & Catalano, 1998). While schools 
address a multitude of skills, the acquisition of academic skills is exceptionally important 
for increasing academic performance in students. Although academic performance is at 
the forefront of education systems, there are risks associated with low academic 
performance. Short-term risks of low academic performance include increased behavior 
problems (Algozzine, Wang, & Violette, 2011), retention (Bali, Anagnostopoulos, & 
Roberts, 2005), and placement in restrictive learning environments (Gottlieb, Gottlieb, & 
Trongone, 1991). In addition, long-term risks include an increased risk of substance 
abuse, teenage pregnancy, violence, delinquency, and school dropout (Abbott et al., 
1998).  With many known risks of low academic performance, it is important that schools 
provide students with exceptional instruction, support, and opportunities to succeed. 
While providing students with academic instruction, it is important to consider the  
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variance in student performance. One variable that can account for such variance is 
classroom management and opportunities for learning (Abbott et al., 1998).  
Classroom Management 
Definition and Components of Effective Classroom Management. Classroom 
management has been defined as “the ability of the teacher to lead the class…toward 
achieving the socio-emotional welfare and learning of the students” (Tal, 2010), as well 
being “a set of procedures that, if followed, should help the teacher maintain order in the 
classroom and involve both antecedent and consequent procedures that can be combined 
to provide a comprehensive approach to classroom management,” (Akin-Little, 2008). 
Although, teachers often view classroom management as various techniques that can be 
used to control various problems in the classroom, or “fix” problem behavior (Tal, 2010). 
However, research suggests that there is more to classroom management than some 
would be believe. In addition to Little and Akin-Little (2003), Stichter and colleagues 
(2009) define classroom management as “those general environmental and instructional 
variables that promote consistent classroom-wide procedures of setup, structure, 
expectations, and feedback”.  
Classroom management can be divided into three components: time allotted for 
instruction, using instruction to promote academic engagement as well as academic 
engagement, and using antecedent behavior management strategies (Sugai & Horner, 
2002). In order for classroom management to be effective, there are many variables that 
need to be considered, including the use of classroom rules and expectations (Hart, 2010; 
Kern & Clemens, 2007; Little & Akin-Little, 2008), established procedures for chronic 
misbehavior, and a classroom environment that promotes learning (Hart, 2010), 
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reinforcement of appropriate behavior, responding to inappropriate behavior, positive 
relationships and interactions between staff and students (Simonsen et al., 2008). Taking 
these elements into account, the first step should be to establish a set of classroom rules. 
Kern and Clemens (2007) suggest that establishing rules is the first priority because it 
clarifies to the students what behaviors are expected of them. Previous research suggests 
that the consistent use of classroom rules has been linked to improved student behavior in 
the classroom as well as school-wide (Kern & Clemens, 2007).  To establish clear 
classroom rules, the following guidelines should be followed: (1) The number of 
classroom rules should be limited to five, (2) Students should help the teacher devise the 
classroom rules, (3) Rules should be simple, brief, and stated positively, (4) Rules should 
be displayed in an easily visible place in the classroom, (5) Rules should be specific, (6) 
Rules should describe and focus on behaviors that are observable and measurable, (7) 
Teachers should teacher and model the rules for the class, (8) Rules should be connected 
to consequences (Kern & Clemens, 2007; Little & Akin-Little, 2008). For classroom 
rules to be most effective in reducing inappropriate behavior, they should be used in 
addition to a classroom behavior management plan. This plan should include 
reinforcement, such as verbal praise, tangibles, or privileges, along with consequences 
(Kern & Clemens, 2007; Little & Akin-Little, 2008; Simonsen et al., 2008). 
Use of Time Allotted for Instruction. The likelihood of disruptive behaviors 
increases with the amount of unstructured classroom time (Little & Akin-Little, 2008), 
while occupying instructional time; which impacts students’ academic performance 
(Clunies-Ross et al., 2008; Freiberg et al., 2009). When teachers have to manage 
students’ inappropriate behaviors, it takes away from the amount of time the teacher 
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should spend on teaching, as well as the amount of time students should be learning 
(Matheson & Shiver, 2005). Little and Akin-Little (2008) suggest that academic activities 
should account for at least seventy percent of classroom time, which can effectively 
reduce the amount of time teachers spend tending to disruptive behaviors.  
One area of difficulty within the classroom is transitions from one activity to 
another. Research suggests that up to 25 percent of non-learning activities can be 
accounted for by transitions (Codding & Smyth, 2008). There are various methods that 
can effectively reduce the amount of time spent on transitions, including the use of visual 
schedules, providing reminders of upcoming changes, and providing information about 
upcoming events in terms of content and duration (Kern & Clements, 2007). In addition 
to transitions contributing to lost instructional time, gaining the attention of the students 
and getting started on instruction, contribute as well. 
Academic Engagement and Student Learning. The relationship between 
academic engagement and student learning has been thoroughly documented through 
research, specifically examining academic engagement as a predictor for student learning 
(Matheson & Shiver, 2005). In fact, Bohn and colleagues (2004) suggest that students 
who spend more time engaged in academic activities, read at higher levels, write better, 
and perform better on standardized tests. 
Off-task or disruptive behavior often leads to fewer educational opportunities for 
students (Austin & Agar, 2005). When children are frequently exhibiting off-task or 
disruptive behaviors, they are decreasing the amount of learning time for other students in 
the classroom (Clunies-Ross et al., 2008). When children are being disruptive, the teacher 
often has to stop instruction and address the student’s inappropriate behaviors. This shifts 
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the teacher’s focus away from instruction and the other students in the classroom. 
Resulting in more time being spent on discipline and less on instruction (Clunies-Ross et 
al., 2008). Therefore, off-task or disruptive behaviors in the classroom can have a 
negative effect on the amount of learning that takes place, well-being of the teacher, and 
the classroom environment in general (Clunies-Ross et al., 2008). Matheson and Shriver 
(2005) indicate that there is a positive correlation between effective classroom 
management and academic engagement.  
Although most educators recognize the relationship between academic 
engagement and student learning, students are spending up to half their instructional time 
engaged in non-academic activities such as classroom procedures, transitions, and 
discipline (Codding & Smyth, 2008). Based on direct observations, the average 
percentage of academic engagement in general education classrooms ranges from 75 to 
85 percent (Sutherland et al., 2000).  
Compliance with teacher instruction is essential for increasing academic 
engagement and responding (Matheson & Shiver, 2005). In order for students to be 
engaged and respond to academic tasks, they must comply with teacher instructions. 
Therefore, if students do not comply with teacher instruction, the level of academic 
engagement is likely to be low. Teachers can use various methods or strategies to 
increase academic engagement such as effective classroom management procedures.  
Bohn and colleagues (2004) found that students whose teachers focused on classroom 
rules and procedures for the first few days of school, were more engaged and had higher 
rates of achievement. Further research suggests that establishing good classroom 
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management in the beginning of the school year leads to more order in classrooms and 
higher achievement in the middle of the school year (Bohn et al., 2004). 
Short-Term Risks Associated with Poor Classroom Management. There are 
several risks associated with the use of ineffective classroom management, including 
negative effects on student learning. In a recent study by Stichter and colleagues (2006), 
teachers who use ineffective classroom management strategies experience more 
disruptive behaviors and verbal interruptions in the classroom. On average, six percent of 
students displaying disruptive behaviors, require interventions. While the risks are high 
for the student displaying the inappropriate behavior, but they increase the risk for other 
students by interfering with other students’ learning (Clunies-Ross et al., 2008). The 
cumulative effects of disruptive behaviors can be extremely harmful; retention (Bali, 
Anagnostopoulos, & Roberts, 2005) and placement in more restrictive educational 
environments (Gottlieb, Gottlieb, & Trongone, 1991) are two examples of these 
cumulative effects. 
Long-Term Risks Associated with Poor Classroom Management. The use of 
ineffective classroom management strategies not only has short-term risks for students, 
but also long-term risks. The use of ineffective classroom management strategies has 
been shown to have a negative impact on students’ academic performance, behavior, and 
social functioning (Reinke et al., 2008). Teacher burnout is one long-term risk for the use 
of ineffective classroom management strategies. Teachers who lack effective classroom 
management strategies experience more stress and have higher rates of burnout. 
According to Hastings and Bham (2003), various aspects of student classroom behavior 
(e.g., disrespect, lack of attentiveness) are predictors of various aspects of teacher burnout 
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(e.g., emotional exhaustion, depersonalizing students, and lack of feelings of personal 
accomplishments). Teacher stress leads to poor teacher performance, decreased physical 
and emotional well-being, and the teacher’s overall attitude towards the school is more 
negative (Clunies-Ross et al., 2008). There is a positive correlation between teacher stress 
and teacher complaints. These complaints often address disruptive behaviors such as 
inattention, overactivity, and noncompliance (Little & Akin-Little, 2008). Reinke and 
colleagues (2008) define disruptive behavior as “any statements or actions by an 
individual student of group of students that disrupt or interfere with ongoing classroom 
activities for the teacher (e.g., talks out during instruction, any behavior reprimanded by 
the teacher, questions, or comments unrelated to the task) and/or one or more peers (e.g., 
hitting or poking a peer, fighting, making noises, or actions that clearly distract classroom 
peers.”  
Not only are student problem behaviors impacting the level of stress teachers 
experience, but they also increase the student’s risk for developing serious disorders in 
adolescence, such as conduct disorder (Clunies-Ross et al., 2008).  In a study conducted 
by Ingersoll (2001), schools with fewer student discipline problems experienced a 
significantly lower rate of teacher turnover. Little and Akin-Little (2008) recommend 
training teachers on the use of effective classroom management strategies, to decrease the 
occurrence of teacher turnover. This training would be most effective if done at the 
undergraduate or graduate level, before teachers begin working in their own classrooms 




Behavioral Methods  
Behavioral methods are often used to increase appropriate behaviors of students 
in the classroom. Behavioral methods use reinforcement to increase desired behaviors 
and decrease inappropriate behaviors. Behavioral methods focus on changing the 
environment so that antecedents, which frequently precede inappropriate behaviors, are 
no longer present (Hart, 2010). Within the disciplines of education and human behavior, 
the link between the behavior of individuals and their immediate environment has been 
examined (Kern & Clemens, 2007). In relation to this link, many students exhibit 
appropriate behaviors contingent on the naturally occurring reinforcers, including 
positive teacher praise, good grades, or completing academic tasks. While these 
reinforcers may be reinforcing for some students, they may not be salient enough to elicit 
appropriate or desirably behaviors in all students (Little & Akin-Little, 2008). Research 
indicates that for interventions to be effective and have a lasting effect, the environmental 
events that trigger inappropriate behaviors must be altered. Using this idea in practice 
requires changing the events immediately preceding the inappropriate or undesirable 
academic or social behaviors (Kern & Clemens, 2007). 
Antecedent vs. Consequent Methods of Behavior Management 
The vast majority of teachers currently implement classroom management using a 
consequent method, rather than antecedent (Clunies-Ross et al., 2005; Little & Akin-
Little, 2008). However, research suggests that the most effective use of classroom 
management is using an antecedent method, rather than the common consequent methods 
(Clunies-Ross et al., 2008). Consequent methods are used after the child has displayed 
undesirable behavior, and the teacher is trying to remediate the behavior. Examples of 
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this include correcting the child, removing privileges, or reprimanding the child after the 
fact. Research indicates that teachers who use consequent methods are more likely to 
respond to inappropriate behavior rather than appropriate behaviors (Clunies-Ross et al., 
2008). While many teachers use consequent methods to decrease inappropriate behaviors, 
research suggests that it may in fact be reinforcing the inappropriate behavior (Leflot et 
al., 2010; Little & Akin-Little, 2008) and discouraging the desired behaviors (Beaman & 
Wheldall, 2000). Wehby, Tally, and Falk (2004) suggest that this is due to students 
learning to exhibit inappropriate behaviors in order to escape academic tasks or to gain 
the teacher’s attention. Antecedent methods are used more as prevention and are usually 
more positive in nature. Antecedent methods allow for more instruction time to be spent 
on academics rather than focusing on disciplinary actions for undesirable behaviors 
(Little & Akin-Little, 2008). While antecedent methods of classroom management reduce 
the amount of instructional time spent on discipline, it has also been proven to reduce 
inappropriate classroom behaviors, as well as increasing student attention and 
engagement (Clunies-Ross et al., 2008).  
In a study conducted by Johnson and colleagues (1996), three classroom 
management interventions’ effectiveness were examined while being implemented with 
seventh-grade students. The interventions used were (1) the use of weekly syllabus and 
academic assessments for individual students, (2) self-monitoring, and (3) the use of five 
classroom rules. Results indicate that all three interventions were linked to an increase in 
appropriate behavior and a decrease in inappropriate or disruptive behaviors (Kern & 
Clemens, 2007). 
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There are many benefits associated with the use of antecedent methods. 
Antecedent methods decrease the likelihood that inappropriate behaviors will occur by 
eliminating or altering the events that precede the behaviors. In order to create an 
environment that facilitates learning, it is essential to decrease the likelihood of the 
behaviors occurring. In addition, eliminating or changing the events that precede the 
inappropriate behaviors, will lead to an immediate decrease in the number of undesirable 
or inappropriate behaviors. Another benefit of using antecedent methods is that it 
improves the instructional environment. This is due to the fact that the events that 
precede appropriate behaviors are increased, which leads to increased levels of student 
work completion and academic achievement (Kern & Clemens, 2007; Reinke et al., 
2008). Using antecedent methods at the classwide level establishes positive, organized, 
predictable, and motivating classroom environments (Kern & Clemens, 2007). Despite all 
of the findings that support the use of effective classroom management strategies, many 
teachers still use ineffective methods of classroom management (Infantino & Little, 
2005). Kern and colleagues (2007) indicate that general education teachers are not likely 
to use praise with their students, especially those who exhibit inappropriate behaviors.  
As a matter of fact, Bohn and colleagues (2004) suggest that the difference 
between effective and ineffective teachers, is that more effective teachers tend to use 
antecedent methods such as behavior specific praise. Not surprising, then, that 
disciplinary events rarely occur in the classrooms of teachers who use effective methods 
(Bohn et al., 2004), which indicates the preventative nature of antecedent methods. 
Hence, why consequent methods of classroom management are not effective methods for 
managing student behaviors (Clunies-Ross et al., 2008). As expected, with the use of 
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consequent methods, there is a decrease in the level of on-task behaviors (Leflot et al., 
2010).  
Teacher Use of Verbal Praise 
Verbal praise is one specific antecedent method that can be easily incorporated 
into the classroom and has proven benefits such as increasing appropriate behaviors 
(Kern & Clemens, 2007), increasing the overall engagement of students (Sutherland et 
al., 2000), as well as decreasing inappropriate behaviors (Leflot et al., 2010). Verbal 
praise is defined as “any verbal statement or gesture that indicates teacher approval of a 
desired student behavior… beyond confirmations of correct academic responses” (Reinke 
et al., 2008). The use of verbal praise in the classroom allows for more instructional time, 
increased student intrinsic motivation, facilitates students’ feelings of competence 
(Sutherland et al., 2000), and increased appropriate behaviors in students who witness 
other students being praised for appropriate behaviors (Kern & Clemens, 2007). The 
difference between a high-achieving classroom and a low-achieving classroom was 
examined in a study by Wharton-McDonald and colleagues (1998). They examined 
classrooms in terms of the amount of teacher praise provided to students. As indicated by 
the results, students in high-achieving classrooms received more praise for effort and 
attention for their assignments, in addition to praise for correct responses. However, 
students in low-achieving classrooms rarely received praise, which was typically 
provided for writing neatly or staying quiet during instruction (Wharton-McDonald et al., 
1998). 
Teachers in high-achieving classrooms typically used effective classroom management 
methods to prevent or positively redirect inappropriate student behaviors, and 
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consistently identified expectations and consequences associated with inappropriate 
behaviors. Another characteristic of teachers in high-achieving classrooms was time 
management; time management included controlling transition time, minimizing 
interruptions by other adults, and increasing the amount of time spent on academic 
activities. As expected, teachers in low-achieving classrooms experienced difficulties 
with carrying out morning routines and beginning instruction (Wharton-McDonald et al., 
1998). 
Behavior-Specific Praise Statements 
While there is evidence of praise being effective in classrooms. The use of 
behavior specific praise is most effective due to the specific behavior, of the student, 
being identified, verbally expressed to the student, and reinforced (Kern & Clemens, 
2007). A behavior-specific praise (BSP) statement directed towards an individual student, 
can also serve as a prompt for appropriate behavior to other students, as well as an alert 
that teacher attention is accessible if appropriate behavior is observed (Kern & Clemens, 
2007).  Research indicates that as teachers increase their use of BSP statements, students’ 
on-task behaviors increase. While on-task behaviors decreased when the teacher 
discontinued the use of BSP statements. Regardless, BSP statements serve as only a small 
portion of praise students receive (Sutherland et al., 2000).  
Interval Recording  
Interval recording is commonly used in behavioral research (Kelly, 1977). 
Sutherland and colleagues (2000) used a momentary time-sampling observation in a 
study looking at the observed behavior of students. This study used one-minute intervals 
to calculate on-task behavior of students. The classroom was divided into four sections. 
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The observer would observe a quadrant for one minute and then move to the next 
quadrant. This was repeated for a total of 15-minutes. During the observation, the 
students’ behaviors were coded as either on-task or off-task. The students’ behavior was 
considered as on-task if all students in that quadrant were on-task for the duration of the 
whole interval. If at least one student in the quadrant was off-task during the interval, the 
observer would code the behavior as off-task. Once baseline was collected, the observer 
recorded the number of behavior-specific praise statements that were observed during 
baseline. Following baseline, the observer provided examples BSP and its effects on 
student on-task behavior. For the intervention phase, a goal of six BSP statements was 
set. This goal was determined by the number of statements provided during the baseline. 
Before each observation, the teachers were reminded of this goal and feedback was 
provided following the observation (Sutherland et al., 2000). Sutherland and colleagues 
(2000) reported that there was a correlation between the number of BSP statements 
provided and on-task behavior of students. In addition, as the number of BSP statements 
increased, the rate of on-task behavior decreased. 
Interobserver Reliability 
Validity and reliability are a major component of behavioral research. Behavioral 
observations are a major component of the current study; therefore, validity and 
reliability should be addressed. Several threats to validity have been identified by Volpe 
and colleagues (2005). These threats include: inadequately defined behaviors, low 
interobserver reliability, subject reactivity to the observer, target behaviors that are 
situation-specific, inappropriate code selection, and observer bias. Additionally, observer 
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drift can be prevented by frequently checking inter-observer reliability (Volpe, DiPerna, 
Hintze, & Shapiro, 2005).  
Reinke and colleagues (2008) addressed multiple methods that can be used to 
prevent these threats to validity. By providing written definitions and examples of 
behaviors, this helps all observers remain consistent in their identification of behaviors. 
Another method is to allow observers the opportunity to practice coding a taped 
classroom, and then practice in the actual classroom. Interobserver agreement (IOA) 
should be at or above 85 percent (Reinke, Lewis-Palmer, & Merrell, 2008). Reinke and 
colleagues (2008) conducted observations for two weeks, prior to data collection, to 
ensure observer reliability. This time also allowed for the students and teachers to 
become familiar and comfortable with an observer present. For the two weeks, if an 
observer fell below 85 percent, they had a lead observer present during the intervention 
phase, until their IOA was consistently above 85 percent (Reinke et al., 2008). 
Instructional Hierarchy 
The Instructional Hierarchy (IH) has been widely used to guide the use and 
implementation of empirically-supported academic interventions (Haring & Eaton, 1978). 
Within this hierarchy, there are four stages of skill learning or development: (1) 
Acquisition, (2) Fluency Building, (3) Generalization, and (4) Adaptation. Skill 
acquisition often occurs by watching the teacher model the skill, receiving assistance 
with prompting, and by receiving performance feedback (Martens & Witt, 2004; Wolery, 
Bailey, & Suagi, 1988). Fluency of a skill is often built by repeated drill and practice of 
skill, within a strict amount of time, while receiving reinforcement (Martens & Witt, 
2004; Daly, Lentz, & Boyer, 1996). Generalization is the ability to apply a learned 
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behavior across various times and settings. Generalization training includes applying the 
learned skills in different situations and environments (Ardoin & Daly, 2007; Martens & 
Witt, 2004). Lastly, adaptation is the ability to modify or alter a learned skill to be used in 
different situations. Adaptation is often considered to be the most complex stage of the 
IH (Haring & Eatons, 1978; Martens & Witt, 2004).  
The Instructional Hierarchy is used to identify the appropriate instructional level 
for students, which can be used to assist in the selection of appropriate academic 
interventions, to aid in student performance (Ardoin & Daly, 2007). For example, if a 
student is performing poorly on math fluency, a basic skill assessment may indicate that 
the student can accurately perform addition procedures, but not quickly. Therefore, a 
math intervention, targeting fluency should be developed to improve the student’s 
proficiency of performing basic math skills. Fluency is built through interventions using 
drill and practice (i.e., repeated exposure to the stimulus) (Ardoin & Daly, 2007). Haring 
and Eaton’s (1978) model suggests that practitioners can match a student’s response 
topographies to evidence-based interventions to remediate the target behavior (Daly et 
al., 1996; Daly, Witt, Martens, & Dool, 1997). This suggests that selecting an appropriate 
intervention that contains critical components, targeting a particular skill, is an essential 
step in remediating skills in students struggling.  
Building Accuracy. The first stage of the Instructional Hierarchy (IH) is 
acquisition, which Haring and Eaton (1978) define as “the period between the first 
appearance of the desired behavior and the reasonably accurate performance of that 
behavior”. When referring to skill acquisition in the context of behavior, it can be 
conceptualized as operant conditioning using a three-term contingency learning trial that 
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includes an antecedent (i.e., occurring before the behavior), response (i.e., target 
behavior), and a consequence (i.e., following the behavior) (Albers & Greer, 1991). 
Accuracy is the quality of a corresponding response within this three-term contingency, 
therefore, it is best measured as a percent of correct attempts and percent of errors 
(Shahan & Chase, 2002).  
Research suggests that the use of explicit instruction (i.e., three-term contingency 
learning trials) is the most effective strategy for increasing accuracy (Skinner, 1998). For 
example, direct instruction produces greater outcomes than other methods of instruction 
(Gersten, Woodward, Darch, & Craig, 1986). There are many components that attribute 
to effective instruction for accurate responding. These include demonstration, modeling, 
prompting, and errorless learning (Carnine, Jones, & Dixon, 1994; Daly, Witt, Martens, 
& Dool, 1997; Hendrickson & Gable, 1981). 
Building Fluency. In order for a student to become fluent in a skill, they must 
first be able to perform the skill accurately without assistance (Haring & Eaton, 1978). 
Fluency, also referred to as automaticity, is defined as “the ability to perform a target 
skill at a rapid and proficient rate” (Daly, Lentz, & Boyer, 1996). Fluency is measured as 
a rate (i.e., frequency of behavior per unit of time) because fluent responding is 
dependent upon time. Fluency of a skill is an important prerequisite for developing 
generalization and adaptation of a skill (Haring & Eaton, 1978; Skinner, 1998). 
Individuals who are fluent in a skill, are able to complete tasks at a faster rate. As a result, 
the student is able to acquire (Albers & Greer, 1991) and retain (Ivarie, 1986) greater 
amounts of information in less time. It also increases academic endurance (Martens & 
Witt, 2004) and rates of reinforcement (Skinner, 1998). According to Hernstein’s 
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Matching Law (1961), being fluent in an academic skill decreases the response effort 
needed to complete a task, which in turn, increases academic engagement (McDowell, 
1988). Consequently, completing more tasks in less time is reinforcing to the learner 
(Martens et al., 1992; Skinner, Fletcher, & Henington, 1996). There are numerous 
benefits of fluent responding, including the increase in learning efficiency, which 
requires less time from educators to revisit topics, and allocates more time for instruction 
of new skills (Skinner, 1998). The National Mathematics Advisory Panel (NMAP) 
acknowledges the importance of research focused on how children learn, benefits of 
conceptual understanding, automatic recall of facts, and procedural fluency (NMAP, 
2008). The NMAP (2008) encourages the use of evidence-based intervention and 
instruction for math. Some empirically-validated interventions used to increase 
mathematic skills include explicit timing (ET), cover copy compare (CCC), and taped 
problems (TP). These interventions incorporate drill and practice, immediate feedback, 
and reinforcement (NMAP, 2008). 
Evidence-Based Interventions for Mathematics 
Cover copy compare (CCC) and explicit timing (ET) are two evidence-based 
interventions used to increase academic fluency, specifically in mathematics (Daly et al., 
1996). In addition, fluency can be increased by providing contingent reinforcement for 
increased rates of academic output (Chadwich & Day, 1971). CCC is an evidence-based 
intervention used to increase accuracy and fluency of student responding on basic math 
skills (Skinner, Turco, Beatty, & Rasavage, 1989). With CCC, students receive 
immediate feedback concerning performance on the present math facts (Skinner, 
McLaughlin, & Logan, 1997).  
25 
While CCC is an effective math intervention, ET is preferred due to its time 
efficient topographies. Van Houton and Thompson (1976), compared baseline conditions 
(i.e., no timing contingency) to an ET condition. During the ET condition, students were 
explicitly timed and told they had one minute to complete as many math problems as 
possible. This study used an ABAB single-subject design, increasing students’ rates of 
problem completion from 6.8 correct problems per minute (1st baseline) to 10.5 correct 
problems per minute (1st treatment). The study then returned to baseline, where students’ 
responding decreased to 5.5 correct problems per minute (2nd baseline), but then 
increased to 11.5 correct problems per minute (2nd treatment). Further research indicates 
that ET is effective in increasing response rates within session, as well as increasing 
digits correct per minute (DCPM) over time (Evans-Hampton et al., 2002; Rhymer et al., 






The purpose of the current study was to determine if intervening on classroom 
management by increasing the use of behavior-specific praise statements, will result in an 
increase in student learning, as well as on-task behavior of students. Student learning was 
measured by the students’ average math fluency scores on a class-wide math 
intervention. 
Participants and Setting 
The participants of this study were students from two fourth-grade general 
education classrooms from one elementary school in the Southern Plains region of the 
United States. Participants included all of the students in the two fourth-grade classrooms 
selected. Informed consent (Appendix D & E) was obtained from the principals, teachers, 
and parents, and assent (Appendix F) from the participants, prior to data collection.  This 
study was conducted in the fourth-grade classrooms at the school using explicit timing 
mathematics interventions worksheet packets. 
Materials  
Math Probes. Materials for this study consisted of paper and pencil, and explicit 
timing mathematic intervention packets. The intervention packet materials (probe 
worksheets) for the studies were constructed in Microsoft Excel and were randomized
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by graduate faculty (e.g., “Facts on Fire” explicit timing probes). These probes were 
initially created as part of an ongoing school-wide Tier-1 mathematic intervention.  As 
part of this intervention, each participant received a folder with a packet during each 
intervention session. The packets contained basic math computation fluency probes at 
participants’ frustrational skill levels. To determine the students’ frustrational skill levels, 
baseline data were collected using the scope and sequence of skills outlined by the “Facts 
on Fire” explicit timing interventions. A skill is considered to be at the students’ 
frustrational level when their scores are < 20 Digits Correct Per Minute (DCPM), per 
probe. Those students performing above frustrational on all skills, were given division 
probes, as it was the highest skill being used for the explicit timing intervention. In their 
folders, participants had four probes each day. Each probe was scored daily so that a 
math fluency score could be determined. Each probe was labeled with the date and the 
participants corresponding identification number.  
Behavioral Observation Form. For this study, the classroom was set up with six 
tables that seated 3-4 students per table. The observer used a momentary time-sampling 
procedure to record the on-task behavior of students. The observer used 10-second time 
sampling intervals. For each interval, the observer recorded the behavior for one table. At 
the end of the interval, the observer moved to the next table to begin the next interval. In 
order for the observer to code the behavior as on-task, all students at the given table must 
remain on-task for the entire interval. If one or more students were off-task during the 
interval, the observer would code the interval as off-task. A behavioral observation form 
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(Appendix C) and training on the form, were provided to the observer, prior to the 
observation. The form was broken up into 10-second intervals, for 5 minutes. Every third 
day, data were collected on the dependent variable, which consisted of one- additional 
minute prior to the intervention phase. After each interval, the observer recorded whether 
the students were on or off-task, and then moved to the next interval. At the end of the 
observation, the observer calculated the number of on-task intervals. To obtain the 
percent on-task, the observer divided the number of on-task intervals by the total number 
of intervals, which was 30, and then multiplied by 100. 
Intervention Recording Forms. Additionally, a form was used to record the use 
of behavior-specific praise statements, provided by the teacher (Intervention Recording 
Form; IRF). The IRF was used to ensure consistency of praise statements, from the 
teacher. Sutherland and colleagues (2003) found that a decrease in the number of 
disruptive behaviors will increase the percentage of on-task intervals, as well as an 
increase in correct responses observed, when an average of 3.5 instructional prompts per 
minute were provided. In addition, a praise-to-correction ratio of 3:1 or 4:1 is said to be 
most effective when provided contingent upon the student behavior (Stichter et al., 2009).  
Therefore, the IRF was used to ensure that an average of three behavior-specific praise 
statements were provided per minute. The teacher was instructed to refrain from 
providing any student-directed statements that did not meet the criteria for a behavior-
specific praise statements. 
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Audio Recording. An audio recording was used to prompt the students during 
intervention, providing a script with instructions and timing for each probe. After passing 
out the intervention folders each day, the observer would press play on the recording, 
which played over the smartboard. A script was read by the interventionist, to ensure 
consistency in instruction delivery across days and classrooms (Appendix A).  
Video Recording.  Video recording was collected each day during the 
intervention. IRB approval and principal, teacher, and parent consent were obtained prior 
to video recording. Video recording was used in order for IOA, on-task behavior, and 
intervention integrity to be calculated. These were calculated by the interventionist, 
following each day of intervention, to reduce observer drift and consistency across 
observers.  
 Interobserver and Interscorer Reliability. In order to avoid threats to validity, 
observers were expected to reach 85 percent agreement with the lead interventionist. 
Interobserver reliability was calculated for 32% of the intervention days to ensure that a 
minimum of 85 percent agreement was obtained.  
Design and Procedure 
Independent Variable. The independent variable in this study is the use of 
behavior-specific praise statements. Specifically, the intervention consisted of increasing 
the use of behavior-specific praise (BSP) statements above baseline rates.  
Behavior-specific praise statements. For this study, a behavior-specific praise 
statement was defined as any statement that provides praise, identifies the student 
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receiving the praise, and identifies the behavior for which the student is being praised 
(Hart, 2010). Examples of behavior-specific praise statements that meet these criteria 
include, “Mark, great job sitting quietly in your seat,” “Adam, I really like how you’re 
getting out your math materials,” and “Thank you for going to your seat, Taylor.” Non-
examples include “Alison is ready,” “This table is doing a great job,” and “Awesome job, 
Ashley!” Frequency counts of behavior-specific praise statements were taken during the 
baseline and treatment phases. This number was divided by the duration of the 
intervention (in minutes) to yield an average rate of behavior-specific praise statements 
per minute. BSP statements were provided at a rate of 3 statements per minute. 
Dependent Variable. There are two dependent variables for the current study 
which included math fluency and on-task behavior of students.  
Growth Rate of Student Math Fluency. Math fluency was measured by the 
number of digits correct per minute (DCPM). DCPM are the number of digits the student 
correctly answered during the one-minute explicit timing intervention. Skinner and 
colleagues (1989) established guidelines for calculating DCPM. A digit is recorded as 
correct if it is placed in the correct column of the answer. For example, a response  of  
“13” for 11 + 2, would be recorded as two digits correct because both digits in “13” were 
correctly placed in the proper place value. However, if a student had the same problem of 
11 + 2, but responded with “22”, zero digits correct would be recorded because both 
values were incorrect. The current study’s intervention sessions were 5 minutes in length. 
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Therefore, to calculate DCPM, the number of digits correct were divided by five, in order 
to obtain the correct number of digits correct per minute.  
Each student received their own math folder with two math probes for every day 
of the current week. Each morning, the folders were passed out to the students and an 
instructional script was played on the smartboard, in the classroom. The students were 
given five minutes to complete as many problems as possible. The math task for each 
student was determined by their frustrational level during the baseline phase. During 
scoring, the number of digits correct were totaled and then divided by five to yield a 
score of digits correct per minute (DCPM). 
Increase in On-Task Behaviors of Students. The second dependent variable for 
this study was the on-task behavior of students. For this study, the classroom was set up 
with six tables that seated 3-4 students per table. The observer used a momentary time-
sampling procedure to record the on-task behavior of students. The observer used 10-
second time sampling intervals. For each interval, the observer recorded the behavior for 
one table. At the end of the interval, the observer moved to the next table to begin the 
next interval. In order for the observer to code the behavior as on-task, all students at the 
given table must remain on-task for the entire interval. If one or more students were off-
task during the interval, the observer would code the interval as off-task. At the end of the 
observation, the observer calculated the number of on-task intervals. To obtain the 
percent on-task, the observer divided the number of on-task intervals by the total number 
of intervals during the observation, which was 30, and then multiplied by 100. 
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Interventionist Training 
Graduate research assistants enrolled in the author’s doctorate program were 
trained to score math probes, in order to calculate interrater and interobserver reliability. 
The classroom teacher was trained in order to ensure understanding of behavior-specific 
praise statements.  
Data Collection 
Data were collected over 25 days. The classroom teacher provided BSP 
statements during the explicit timing intervention for 13 of the 25 days. Due to 
unforeseen circumstances, the classroom teacher was not available to continue with the 
research study. Therefore, the primary researcher provided the BSP statements for the 
remainder of the study. While the individual providing BSP changed during the study, all 
procedures remained the same. During data collection, examiners were assigned 
classrooms and given materials. The data collection process began with the examiner 
mounting the video recording device in the corner of the classroom, to ensure that all 
students were visible. The examiner then passed out the folders to the participants. Next 
the examiner pressed ‘record’ on the video recording device. The examiner then started 
the voice recording on the smartboard, which read the instructions and timed the 
intervention for 5-minutes. 
Every third day, data were collected prior to the intervention, to measure the 
dependent variables. In order to measure the dependent variables without the behavior-
specific praise intervention, the students were given one additional math probe, on their 
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frustrational level. The students had one-minute to complete as many problems as 
possible. During this time, BSP was not provided.  
Procedural Integrity and Interscorer Agreement 
An independent observer collected procedural integrity (PI) data for 32% of the 
intervention sessions. A checklist detailing the steps of the intervention was developed, 
and the observer checked off each intervention step as they were completed, during the 
intervention. PI was calculated by dividing number of steps completed by number of 
steps possible. PI for intervention sessions was 100%. 
All intervention sessions were video recorded, and an independent scorer rescored 
the intervention sessions to calculate the on-task behavior. Independent scorer also scored 
32% of daily intervention probes in order to calculate interscorer agreement (IA) was 
calculated by dividing number of disagreements between researcher and the independent 
scorer, by the number of agreements. IA for daily interventions was 90%.  
In order to avoid threats to validity, observers were required to be 85 percent in 
agreement with the lead observer. Inter-observer and interagreement were measured 
periodically to ensure that 85 percent agreement is maintained.  
 
 
Experimental Design and Data Analysis 
The primary dependent variable was the on-task behavior of students, and the 
secondary dependent variable was math fluency. The independent variable was the use of 
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behavior-specific praise statements. A 2 x 3 stratified-random design was used to ensure 
that each group was as equal as possible. All participants were given a pre-test to 
determine their frustrational skill level. Based on these results, the participants were 
randomly assigned to a group, ensuring that the groups remained equally weighted in 
skill difficulty. Two, one-way repeated measures ANOVAs were utilized to examine 
differences across conditions of DCPM, in addition to the on-task behavior of students, 



























The research questions the current study sought to answer were, “Will providing 
behavior-specific praise statements increase students’ math fluency scores?” and “Will 
providing behavior-specific praise statements increase students’ on-task behavior?”  
Demographic information was obtained for the participating fourth grade students and is 
included in Table 4.1.  
Table 4.1 
Demographics of Fourth-Grade Students 
 N % 
Gender   
     Male 22 55 
     Female 18 45 
     Total 40 100 
Ethnicity   
     Hispanic/Latino 4 10 
     American Indian 5 12.5 
     Black or African American 2 5 
     White 29 72.5 
     Total 40 100 
Educational Services   
     IEP 10 25 
     No Services 30 75 




Data from the current study were analyzed using two, one-way repeated-measures 
analysis of variance (ANOVA) for the dependent variables: math fluency and on-task 
behavior, separately. A one-way repeated measures ANOVA is appropriate when trying 
to determine whether there are statistically significant differences between three or more 
levels of a within-subjects factor. For this study, the levels are defined by pre-, mid-, and 
post-intervention assessment data. Daily intervention data were collected and assessment 
of the dependent variables were collected every third day of intervention, resulting in a 
total of 8 data points. For the analysis, pre-test data were used, and the 4th dependent 
variable assessment was used for the mid-intervention assessment data. Additionally, for 
the post-intervention data point, the final dependent variable assessment data were used.  
A one-way repeated measures ANOVA was conducted to determine whether 
there were statistically significant differences between groups for math fluency over the 
course of a 5-week behavior-specific praise intervention. There was one outlier, as 
assessed by a boxplot. Statistical analysis was run with and without the outlier, but the 
results remained the same. Therefore, the outlier was included in the data analysis. 
Additionally, normality was assessed using Shapiro-Wilk test (p > .05), and concluded 
that the data were not normally distributed. The strongly, positively skewed data were 
transformed using a log transformation and the statistical analysis were run and compared 
to the original data. However, when compared to the original data, the transformed data 
did not differ significantly. Therefore, the original data were used for the statistical 
analysis and the violation of normality was accepted. The assumption of sphericity was 
violated, as assessed by Mauchly’s test of sphericity, 𝜒2 (2) = 7.321, p = .026. Therefore, 
a Greenhouse-Geisser correction was applied (𝜀 =  0.838).  Overall, results indicate 
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significant effects for within-subjects growth over time, F (1.675, 58.640) = 28.932, p < 
.001, partial 𝜂2 = .453.   
Results indicate that there was an increase in math fluency, pre-intervention 
(M = 16.768, SD = 8.28391) to mid-intervention (M = 22.675, SD = 14.30513). A 
statistically significant mean increase of 5.907 DCPM, 95% CI [2.542, 9.272], p < 
.001. There was an increase in math fluency mid-intervention (M = 22.675, SD = 
14.30513) to post-intervention (M = 28.751, SD = 17.27650). A statistically 
significant mean increase of 6.076 DCPM, 95% CI [2.437, 9.716), p = .001. Lastly, 
there was an increase in math fluency pre-intervention (M = 16.768, SD = 8.28391) 
to post-intervention (M = 28.751, SD = 17.27650). A statistically significant mean 
increase of 11.984 DCPM, 95% CI [7.239, 16.728], p < .001. These results indicate 
that explicit timing is an effective intervention for producing positive growth in 
mathematics fluency, which is consistent with previous research (Van Houten & 
Thompson, 1976; see Table 4.2 below). There was no significant interaction 
between time and group F (1.675, 58.640) = .706, p = .474, partial 𝜂2 = .020. See 
Table 4.3 for marginal means and standard errors of time and see Table 4.4 for 
marginal means and standard errors of group. Figure 1 below displays a DCPM 



























     
     Time 2639.531 1.675 1575.438 28.932 .000*** 
     Time*Group 64.432 1.675 38.457 .706 .474 
     Error(Time) 3193.135 58.640 54.453   
Between-Subjects 
Effects 
     
     Group 669.867 1 669.867 1.408 .243 




Estimated Marginal Means and Standard Errors for Time: Math Fluency 
Time Mean Standard Error 
Pre-Intervention 16.768 1.363 
Mid-Intervention 22.675 2.326 









Estimated Marginal Means and Standard Errors for Groups: Math Fluency 
Groups Mean Standard Error 
Treatment 25.196 3.055 




 Figure 1 DCPM Growth Plot by Group for Math Fluency over Time 
 
 
A one-way repeated measures ANOVA was conducted to determine whether there were 
statistically significant differences between groups for on-task behavior over the course 
of a 5-week behavior-specific praise intervention.  Results indicate that there was an 
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increase in on-task behavior, pre-intervention (M = 92.0818, SD = 8.43062) to mid-
intervention (M =100.00, SD = .0000). A non-significant mean increase of 7.9182%. 
There was a decrease in on-task behavior mid-intervention (M = 100.00, SD = .0000) to 
post-intervention (M = 92.0818, SD = 8.43062). A non-significant mean decrease of 
7.9182% DCPM. Lastly, there was no change in on-task behavior pre-intervention (M = 
92.0818, SD = 8.43062) to post-intervention (M = 92.0818, SD = 8.43062). The results 
indicate that for this sample, on-task behavior was not affected by the behavior-specific 
praise intervention.  See Table 4.5 for marginal means and standard errors of time and see 
Table 4.6 for marginal means and standard errors of group. Figure 2 below displays an 
Percent On-Task growth plot by group for On-Task Behavior over time.  
Table 4.5  
Estimated Marginal Means and Standard Errors for Time: On-Task Behavior 
Time Mean Standard Error 
Pre-Intervention 91.665 .000 
Mid-Intervention 100.00 .000 






Estimated Marginal Means and Standard Errors for Groups: On-Task Behavior 
Groups Mean Standard Error 
Treatment 100.000 .000 












 Results indicated that there was a statistically significant difference in math 
fluency over time, but there were non-significant differences between groups over time 
for math fluency or on-task behavior of students. Therefore, the data were re-analyzed to 
look at only students performing in the frustrational range on math fluency, during the 
pre-intervention assessment. The results for the re-analyzed data are discussed in the 







The primary purpose of the current study was to determine if providing behavior-
specific praise statements would affect math fluency and on-task behavior of students. 
This study used a behavior-specific praise intervention, along with an evidence-based 
mathematics fluency intervention (explicit timing). The author hypothesized that 
significant treatment effects would be observed with the implementation of behavior-
specific praise statements. Results indicated that there were statistically significant 
differences in math fluency over time. This indicates that explicit timing is an effective 
math fluency intervention. This is consistent with previous research indicating that 
explicit timing is effective in increasing response rates within session, as well as 
increasing digits correct per minute (DCPM) over time (Evans-Hampton et al., 2002; 
Rhymer et al., 1999; Rhymer et al., 1998). However, additional results of the study 
demonstrated no significant main effects for group and time, for both math fluency and 
on-task behavior. With these results, the effectiveness of behavior-specific praise 
statements on math fluency and on-task behavior of students, could not be established. 
Therefore, the author fails to reject the null hypothesis. These results could be attributed 
to the use of a convenience sample and using the classes that were chosen by the school,
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rather than using classes based on their baseline levels of behavior. The students used in 
this study had a baseline level above 80% for on-task behavior, leaving minimal room for 
growth. Therefore, this effected the potential for behavior-specific praise statements to be 
an effective intervention for on-task behavior. 
Follow-up statistical analysis were performed, limiting the sample to students 
performing in the frustrational range, during the pre-intervention assessment. The 
frustrational range was defined as < 20 DCPM. The original data included some students 
performing above the frustrational level, due to reaching the highest skill provided for the 
math fluency intervention. These students were assigned division probes for the 
intervention. Therefore, the re-analyzed data only included those students performing in 
the frustrational range.  
A one-way repeated measures ANOVA was conducted to determine whether 
there were statistically significant differences between groups, for students performing in 
the frustrational range, for math fluency over the course of a 5-week behavior-specific 
praise intervention. There were no outliers, as assessed by a boxplot. Additionally, 
normality was assessed using Shapiro-Wilk test (p > .05), and concluded that the data 
were not normally distributed. The strongly, positively skewed data were transformed 
using a log transformation and the statistical analysis were run and compared to the 
original data. However, when compared to the original data, the transformed data did not 
differ significantly. Therefore, the original data were used for the statistical analysis and 
the violation of normality was accepted. The assumption of sphericity was violated, as 
assessed by Mauchly’s test of sphericity, 𝜒2 (2) = .586, p = .002. Therefore, a 
Greenhouse-Geisser correction was applied (𝜀 =  0.707).  Overall, results indicated 
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significant effects for within-subjects growth over time, F (1.414, 35.354) = 6.933, p = 
.007, partial 𝜂2 = .217. Results also indicated that the interaction between time and group 
was approaching significant, F (1.414, 35.354) = 3.410, p = .059, partial 𝜂2 = .120. 
Results indicated that there was an increase in math fluency, pre-intervention (M 
= 13.1111, SD = 3.45669) to mid-intervention (M = 14.6963, SD = 5.21134). A non-
significant mean increase of 1.528 DCPM, 95% CI [-0.944, 4.000], p = .376. There was 
an increase in math fluency mid-intervention (M = 14.6963, SD = 5.21134) to post-
intervention (M = 19.1630, SD = 10.00016). A non-significant mean increase of 4.105 
DCPM, 95% CI [- 0.226, 8.436), p = .068. Lastly, there was an increase in math fluency 
pre-intervention (M =13.1111, SD = 3.45669) to post-intervention (M = 19.1630, SD = 
10.00016). A statistically significant mean increase of 5.633 DCPM, 95% CI [0.786, 
10.480], p = .019. These results indicate that explicit timing is an effective intervention 
for producing positive growth in mathematics fluency, which is consistent with previous 
research (Van Houten & Thompson, 1976; see Table 5.1 below). Additionally, results for 
an interaction between time and group were marginally significant F (1.414, 35.354) = 
3.410, p = .059, partial 𝜂2 = .120. See Table 5.2 for marginal means and standard errors 
of time and see Table 5.3 for marginal means and standard errors of group. Figure 3 


























     
     Time 452.634 1.414 320.071 6.933 .007 
     Time*Group 222.619 1.414 157.421 3.410 .059 




     
     Group .191 1 .191 .003 .959 
     Error 1761.854 25 70.474   
      Note. ***p<.001 
 
Table 5.2 
   Estimated Marginal Means and Standard Errors for Time: Math (Frustrational Level) 
Time Mean               Standard Error 
Pre-Intervention 13.275 .616 
Mid-Intervention 14.803 1.011 







Estimated Marginal Means and Standard Errors for Groups: Math (Frustrational Level) 
Groups Mean                   Standard Error 
Control 15.711                         1.399 





Figure 3 DCPM Growth Plot by Group for Math Fluency over Time 
 
Results from the follow-up analysis using only students in the frustrational range, 
indicated that there was a marginally significant difference in groups for math fluency 
over time. These results suggest that BSP is more effective for students when they are 
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performing at a lower skill level. Students performing at the frustrational level, are more 
likely to benefit from their teacher using BSP than if they were performing at a higher 
performance level. 
Limitations  
A major limitation to the current study was the use of a convenience sample, 
which did not provide adequate students displaying low baseline behavior, for the study. 
This hindered the ability to show significant growth in both math fluency and on-task 
behavior. Students in the current study were not chosen based on their baseline skills, but 
rather were assigned based on availability.  
An additional limitation was the limited population utilized for this study. All 
students were enrolled in the fourth grade, in a single school located in north central 
Oklahoma. As a result, generalizability may not occur in various grades or locations. 
Lastly, internal validity of the study was weakened with a change of interventionist for 
the treatment group. After 13 days of intervention, the interventionist changed from the 
classroom teacher to the main researcher. This change may have affected student 
motivation and active engagement.  
Implications and Future Direction 
As noted, the sample used for the current study were fourth-grade classrooms in 
the same school. These classes were not performing at low enough baseline levels of on-
task behavior, to produce significant growth results. Therefore, future researchers should 
set baseline criteria for participants at < 80% on-task behavior. By having students with 
lower on-task behavior at baseline, it may allow for more growth to occur for on-task 
behavior and math fluency. Based on results presented above, students performing in the 
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frustrational range benefit from behavior-specific praise statements. Future researchers 
should seek to increase the sample size to include various grades and geographical 
locations. 
Additionally, explicit timing was proven to be an effective intervention for 
mathematics fluency, which is consistent with previous research. Explicit timing is 
effective in increasing response rates within session, as well as increasing digits correct 
per minute (DCPM) over time (Evans-Hampton et al., 2002; Rhymer et al., 1999; 
Rhymer et al., 1998). This is evidenced by the current study’s results of significant 
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Explicit Timing Script (Provided via Audio Recording) 
 
1. Interventionist will pass out folders to student, and will instruct them to take out 
their ET packets and write their first and last name and date on the back. 
 
2. The interventionist will start the audio recording which will say “The packet in 
front of you has math computation problems for you to complete. When I say 
begin, start working the problems as best as you can. Begin with the first row 
and work across the page. Do not skip problems! But also, do not guess. If 
you do not know the answer after you try it, you can put an X through it and 
move on. You will have 1 minute to do as many problems as you can before I 
tell you to stop. When I say stop, I would like everyone to put their pencils 




3. The audio package will include a built-in timer for 5 minutes of intervention 
 
4. At the end of 5 minutes the audio recording will say. “stop, put your pencils 
down.” The interventionist will make sure that all students have stopped working 



























APPENDIX C (Behavioral Observation Form) 
 
 
INTERVENTION RECORDING FORM 
Teacher: ____________________________  Date:____________________ 
Number of students:___________________  Time:____________________ 
Interventionist:_______________________  Reliability:________________ 
 
Directions: Using the key as a guide, provide behavior-specific praise statements 
throughout the intervention. Provide a tally mark for each BSP statement that is provided 
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Informed Consent Form; Principal/Teacher 
OKLAHOMA STATE UNIVERSITY 
 
PROJECT TITLE: Evaluating the Effects of Behavior-Specific Praise Statements on 
Math Fluency and On-Task Behavior of Students 
INVESTIGATORS: Eryn McMaster, M.S. Graduate Student, Oklahoma State 
University and Brian C. Poncy, Ph.D., Associate Professor at Oklahoma State University. 
PURPOSE: The purpose of this research study is to evaluate the effects of providing 
effective classroom management by increasing the use of effective commands and 
behavior-specific praise statements, on math fluency.   
PROCEDURES: This research study will be administered in your student’s school. 
Participation in this research will involve completion of basic math skills including 
addition and subtraction. The students will practice basic math skills daily for about 5 
minutes. This will take place over five weeks.  
AUDIO/VIDEO RECORDING & TRANSCRIPTION: This study involves the audio 
and video recording your student and other students in the classroom. Neither your 
students name nor any identifying information will be associated with the audio or video 
recording or the transcript. Only the research team will be able to listen (view) to the 
recordings. The tapes will be transcribed by the researcher and erased once the 
transcriptions are checked for accuracy. Video recordings and transcripts are important 
for the researcher to accurately measure the student’s on-task behavior throughout the 
intervention. Students will not be made aware of the reasoning for video recording. This 
is to eliminate any effects on the students’ behavior, and could interfere with the 
treatment variables.  
RISKS OF PARTICIPATION: There are no known risks associated with this project, 
which are greater than those ordinarily encountered in daily life. 
BENEFITS OF PARTICIPATION: The students will be given evidence-based 
interventions that have been shown to increase fluency in basic math skills. The 
information gained from this study may assist in the process of gaining a foundation for 
further mathematic skills.  
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CONFIDENTIALITY: The records of this study will be kept private. Any written 
results will discuss group findings and will not include information that will identify you 
or your child. Research records will be stored on a password-protected computer in a 
locked office and only researchers and individuals responsible for research oversight will 
have access to the records. Data will be destroyed five years after the study has been 
completed. 
COMPENSATION: No monetary compensation is offered for participation in the study. 
The benefits provided by the study are explained above. 
CONTACTS: You may contact any of the researchers at the following addresses and 
phone numbers, should you desire to discuss your participation in the study and/or 
request information about the results of the study: Eryn McMaster, M.S. 
(eryn.mcmaster@okstate.edu) or Brian Poncy, Ph.D., (brian.poncy@okstate.edu) Dept. of 
Education Oklahoma State University, Stillwater, OK 74078. If you have questions about 
your rights as a research volunteer, you may contact the IRB Office at 223 Scott Hall, 
Stillwater, OK 74078, 405-744-3377 or irb@okstate.edu  
PARTICIPANT RIGHTS: 
Participation in this study is voluntary and you may choose to withdraw from the 















I give my permission for faculty and/or students from Oklahoma State University to 
assess in my school/classroom, for the purposes of this research. I have read and fully 
understand the consent form. I sign it freely and voluntarily. A copy of this form has been 








I certify that I have personally explained this document before requesting that the 
principal/teacher(s) sign it. 
 
_______________________________     
 







Signature of Principal Date 
Signature of Teacher Date 
School Site 




PARENT/GUARDIAN PERMISSION FORM 
OKLAHOMA STATE UNIVERSITY 
 
PROJECT TITLE: Evaluating the Effects of Behavior-Specific Praise Statements on 
Math Fluency and On-Task Behavior of Students 
INVESTIGATORS: Eryn McMaster, M.S. Graduate Student, Oklahoma State 
University and Brian C. Poncy, Ph.D., Associate Professor at Oklahoma State University. 
PURPOSE: The purpose of this research study is to evaluate the effects of providing 
effective classroom management by increasing the use of behavior-specific praise 
statements, on math fluency.   
PROCEDURES: Your student’s class has been chosen to participate in this research 
study. Participation in this research will involve completion of basic math skills including 
addition and subtraction. The students will practice basic math skills daily for about 5 
minutes. This will take place over five weeks. During this study, audio and video 
recording will be used to record the students’ behaviors while completing math problems. 
AUDIO/VIDEO RECORDING & TRANSCRIPTION: This study involves the audio 
and video recording of your student and other students in the classroom. Neither your 
student’s name nor any identifying information will be associated with the audio or video 
recording or the transcript. Only the research team will be able to listen (view) to the 
recordings. The tapes will be transcribed by the researcher and erased once the 
transcriptions are checked for accuracy. Video recordings and transcripts are important 
for the researcher to accurately measure the student’s on-task behavior throughout the 
intervention. Students will not be made aware of the reasoning for video recording. This 
is to eliminate any effects on the students’ behavior, and could interfere with the 
treatment variables.  
RISKS OF PARTICIPATION: There are no known risks associated with this project, 
which are greater than those ordinarily encountered in daily life. 
BENEFITS OF PARTICIPATION: The students will be given evidence-based 
interventions that have been shown to increase fluency in basic math skills. The 
information gained from this study may assist in the process of gaining a foundation for 
further mathematic skills.  
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CONFIDENTIALITY: The records of this study will be kept private. Any written 
results will discuss group findings and will not include information that will identify you 
or your child. Research records will be stored on a password-protected computer in a 
locked office and only researchers and individuals responsible for research oversight will 
have access to the records. Video and audio recording will be destroyed immediately 
following active data collection. Data collected on the students’ math fluency, will be 
destroyed five years after the study has been completed. 
COMPENSATION: No monetary compensation is offered for participation in the study. 
The benefits provided by the study are explained above. 
CONTACTS: You may contact any of the researchers at the following addresses and 
phone numbers, should you desire to discuss your participation in the study and/or 
request information about the results of the study: Eryn McMaster, M.S. 
(eryn.mcmaster@okstate.edu) or Brian Poncy, Ph.D., (brian.poncy@okstate.edu) Dept. of 
Education Oklahoma State University, Stillwater, OK 74078. If you have questions about 
your rights as a research volunteer, you may contact the IRB Office at 223 Scott Hall, 
Stillwater, OK 74078, 405-744-3377 or irb@okstate.edu  
PARTICIPANT RIGHTS: 
I understand that my child’s participation is voluntary, that there is no penalty for refusal 
to participate, and that I am free to withdraw my permission at any time.  
CONSENT DOCUMENTATION: 
I have been fully informed about the procedures listed here. I am aware of what my child 










I have read and fully understand this permission form. I sign it freely and voluntarily. A 
copy of this form will be given to me. I hereby give permission for my child. 
 
_______________________________________ (insert child’s name here) to participate 






















Signature of Parent/Legal Guardian Date 
Signature of Researcher Date 
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APPENDIX F (Student Assent Form) 
 
PARTICIPANT INFORMATION 
OKLAHOMA STATE UNIVERSTIY 
 Student Script 
 
Hello, 
Your class has been selected to participate in a study. You will be working on some math 
problems for the next few weeks. We are interested in learning about how children learn 
at your age. In order to understand this, we would like you fill out some forms. Your 
parent/guardian is aware of this project and you will be allowed to participate if they sign 
a permission slip for you. 
Your answers will be kept protected and will not be posted with your name. The only 
way anyone would know how you answered is if we were worried about you, and then 
we would call your parent/guardian. If you have any questions about the form or what we 




_______________________________________  ________________________ 




_______________________________________  ________________________ 







Script for Recruiting Principals and Teachers: 
Proposal Title: Effects of Behavior-Specific Praise Statements on Math Fluency and 
On-Task Behavior on Students 
 
“I would like to request your permission to collect data for my dissertation at your school 
and in your classroom(s). I appreciate you spending this time with me and would like to 
briefly discuss the purpose and methods of the proposed study with you.” 
The purpose and the research problem in the proposed study: 
The purpose of this study is to determine if intervening on classroom management by 
increasing the use of behavior-specific praise statements, will result in an increase in 
student learning and on-task behavior. Student learning will be measured by the students’ 
average math fluency scores on a class-wide math intervention.  
Methodology: 
The participants in the current study will include 4th grade elementary school students. 
After parental permission is secured, researchers will conduct a pre-test (basic math 
computation including addition and subtraction). Then students will practice basic math 
skills daily for 5 minutes. This will take place over five weeks.  
During the interventions, I will be video recording the students to measure their on-task 
behavior. Students will not be told why I am recording them, as this could affect the 
treatment outcomes. There will be no identifying information associated with the 
recordings, and it will be kept confidential.  
“Do you give permission for me and my team of one to two other graduate students to 
collect the data described at your school and in your classroom(s)? Thank you again for 















____ 1. Researcher set-up tablet in the corner of the room, where all students were visible  
____ 2. Researcher passed out all folders to students and kept the folders for the students 
 that were absent  
____ 3. Researcher pressed record on the tablet before the intervention instructions began 
 playing over the SmartBoard 
____ 4. Instructions were played on the SmartBoard 
____ 5. Researcher stood out of sight or quietly to the side  
____ 6. Teacher remained seated and silent at their desk 
____ 7. After the timer went off, researcher collected all folders 
 










Date: ______________________________________ Observer: ______________________________ 
 
Teacher: ___________________________________       ______________ % 
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____ 1. Researcher set-up tablet in the corner of the room, where all students were visible  
____ 2. Researcher passed out all folders to students and kept the folders for the students 
 that were absent  
____ 3. Researcher pressed record on the tablet before the intervention instructions began 
 playing over the SmartBoard 
____ 4. Instructions were played on the SmartBoard 
____ 5. Researcher/Teacher continuously walked around providing BSP during the 
 intervention  
____ 6. After the timer went off, researcher collected all folders 
 














Date: ______________________________________ Observer: ______________________________ 
 









September 2017 October 2017
Evaluating the Effects of Behavior-Specific Praise Statements on Math Fluency and On-Task Behavior of Students. 
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